suMMARY In a prospective study of 90 consecutive patients with acute myocardial infarction, 15 (28.3%) of 53 patients with an anterior wall infarction developed a left ventricular thrombosis diagnosed by cross sectional echocardiography. Patients received anticoagulants only after a left ventricular thrombosis had been diagnosed. Twenty eight patients had an inferior infarction, but none of these had a left ventricular thrombosis. Five (5 5%) of the 90 patients suffered a cerebrovascular accident, and all had an anterior wall infarction. In four of these five patients a left ventricular thrombosis was confirmed by echocardiography before the cerebrovascular accident. All patients with left ventricular thrombosis had apical akinesis. The incidence of a thrombosis did not differ in patients with a first anterior myocardial infarction and with reinfarctions. Among the 40 patients with a first anterior wall infarction, 12 with a thrombosis had a significantly higher incidence of enlarged heart on chest radiographs and significantly higher serum aspartate aminotransferase enzyme activity than those without.
Thus patients with a large anterior wall infarction and with akinesis in the apical region are at high risk of developing a left ventricular thrombosis, which may be a source of peripheral emboli. Left ventricular thrombosis appears to be rare with infarctions in other locations.
Cross sectional echocardiography is a reliable method for detecting left ventricular thrombosis. [1] [2] [3] Several retrospective reports have suggested a high incidence of left ventricular thrombosis in patients who have had peripheral emboli after a myocardial infarction. ' 4 5 In one prospective study,6 a high incidence of left ventricular thrombosis in acute anterior wall infarctions was found, but peripheral emboli were not diagnosed. The study was restricted to a subgroup of patients with a first myocardial infarction in whom its diagnosis was based on the presence of new Q waves in an electrocardiogram. Furthermore, the patients were treated with heparin subcutaneously from their admission to hospital. Such treatment is not used routinely in many coronary care units at present.
In this prospective study of patients with acute myocardial infarction anticoagulants were given only when a left ventricular thrombus had been diagnosed. The objectives of the study were to determine (a) the incidence of and predisposing factors for left ventricuRequests for reprints to Dr Karl-Arne Johannessen, Diakonissehjemmets Sykehus, Uliksdal 8c, 5000 Bergen, Norway.
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Patients and methods
During a six month period 90 consecutive patients of all ages admitted to our coronary care unit with confirmed acute myocardial infarction were studied. The criteria for diagnosis have Heart failure in first three days 6 8 Hypotension (systolic pressure < 100 mmHg) in first three days 2
5
Temperature >38'C in first five days (mean±SD days) 2-67±1-8 2.33±2.1 *Differences not significant. Serial examinations of the patients during the initial hospital admission showed that several thrombi developed a central clearing which progressed until only a thin shell of the thrombus remained (Figure) . One of these patients had a cerebrovascular accident lasting for less than 12 hours. Cross sectional echocardiography 10 minutes after the cerebrovascular accident had occurred showed that the major part of the remnant of the thrombus had disappeared. Table 3 shows the incidence of left ventricular thrombosis in patients with a first anterior myocardial infarction and with reinfarctions (history or electrocardiographic evidence of a previous myocardial infarction). There was no significant difference between these two groups.
A comparison of various clinical and laboratory indices in patients with a first anterior wall infarction with and without a left ventricular thrombosis showed a higher incidence of enlarged hearts on x-ray films and a higher mean peak activity of aspartate aminotransferase in the group with a left ventricular thrombosis (Tables 4 and 5 The patients in this study underwent routine echocardiography on days 5 and 10 after the acute infarction. A left ventricular thrombosis has been reported to occur on the first day after an infarction,6 and it is possible that such early thrombi may have lysed by day 5 and therefore have escaped detection. Nevertheless, none of the left ventricular thrombi that we did diagnose disappeared completely in such a short period. We therefore believe that the risk of our not having detected early lysed thrombi was probably small.
The results confirm and extend the findings of a previous prospective study of Asinger et al. 6 In both studies, the thrombi were only found together with apical akinesis and were associated with large infarctions. Whereas Asinger et al restricted their study to first myocardial infarctions we found the same incidence of left ventricular thrombosis in patients with first anterior myocardial infarctions and with reinfarctions. The electrocardiographic criteria were different; in addition to the Q wave changes used by Asinger et al we included patients with ST-T changes alone and found thrombi in three of these patients (Table 5) . Clearly, therefore, the group of patients at high risk of developing left ventricular thrombosis was larger than that found by Asinger et al.
The most significant discrepancy in the two studies was the incidence of thromboembolic phenomena. Asinger et al did not detect this complication, whereas we found an incidence of 5-5% of the total group and of 27% in the group of patients with a left ventricular thrombosis. The reason for this discrepancy is unclear. In both studies anticoagulants in therapeutic doses (intravenous heparin or warfarin tablets or both) were not given before a left ventricular thrombosis had been diagnosed. On the other hand, the patients of Asinger et al were given prophylactic anticoagulation with low dose subcutaneous heparin on admission to the coronary care unit. Once a thrombus had been diagnosed, treatment with intravenous heparin and sodium warfarin tablets was given in the former study whereas only warfarin in therapeutic oral doses was given in our study. One possible explanation is therefore that when a thrombus is diagnosed intravenous anticoagulation treatment prevents embolism from that thrombus. Nevertheless, it remains to be seen whether anticoagulants in therapeutic doses on admission to hospital also prevent formation of a thrombus. The central clearing that we found in some thrombi was probably a central lysis, suggesting that the thrombi were decomposing from within.
Johannessen, Nordrehaug, von der Lippe Left ventricular thrombosis has been reported in patients with congestive cardiomyopathy with disturbed left ventricular function but no endothelial damage.5 9 10 This finding, together with the predilection of thrombi for the apex rather than the inferior wall, makes it likely that the haemodynamic disturbances rather than the endothelial damage in acute myocardial infarction are mainly responsible for the development of ventricular thrombi.
We conclude that patients with large anterior wall infarctions with apical akinesis are at a high risk of developing left ventricular thrombosis, which may be a source of peripheral emboli. The appropriate treatment for this group of patients remains to be decided. 
